**Abstract**

Diabetes mellitus is a risk factor for cognitive dysfunction. Several investigations have pointed that hippocampus is the key brain region in diabetic cognitive impairment. However, there are no effective curatives for diabetic cognitive impairment. Since recent reports suggested that the hippocampal astrocyte-neuron-lactate-shuttle (ANLS) is essential for the memory formation, the present study was then designed to investigate the role of ANLS in the cognitive impairment of streptozotocin-induced diabetic mice. Diabetic mice exhibit cognitive impairment in the novel object recognition test and reduced long-term potentiation (LTP) of synaptic transmission in hippocampus. These behavioral and electrophysiological changes are improved by L-lactate. We observed that inhibition of l-lactate synthesis by lactate dehydrogenase (LDH) inhibitor isosafrole caused cognitive dysfunction and reduced hippocampal LTP formation in non-diabetic, but not diabetic mice. Therefore, it is possible that diabetic cognitive dysfunction might be due to the reduced l-lactate supply in the hippocampus. We also observed that the expression of LDH5 was decreased in the hippocampus of diabetic mice as compared with non-diabetic mice. The expression of monocarboxylate transporter (MCT) that transport l-lactate, especially MCT1 and MCT4 isoform, was also decreased in the hippocampus of diabetic mice. These results indicated that the production and supply of l-lactate is attenuated in the hippocampus of diabetic mice. Since l-lactate is synthesized and released from the astrocytes, the expression of glial fibriary acidic protein (GFAP) in the hippocampus was examined. GFAP-immunoreactivity was increased in diabetic mice than non-diabetic mice, indicating that the function of hippocampal astrocytes might be changed. Inhibition of astroglial l-lactate production by pharmacological inhibition of MCT or glycogen phosphorylase caused the cognitive dysfunction in non-diabetic, but not diabetic mice. Therefore, it is possible that the cognitive impairment in diabetic mice is due to the dysfunction of the ANLS in the hippocampus.
